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ARTICLE AND METHOD 

The present invention relates to a cleaning article which comprises a substrate, for 
example a wipe, which can be used for cleaning tiie surface of an inanimate object. 

5 

Many cleaning activities are performed using cold water and compared to sinoilar 
operations carried out with warmer water the performance may be less satisfactory. It 
is known that as a general rule the rate of chemical or physical cleaning processes 
approximately doubles for each WC rise in temperature. In addition the feeling of 

10 warmth to the user provides reassurance that there is effective cleaning. However, it is 
not always possible to have access to a source of warm water when cleaning. Attempts 
have been made to provide cleaning articles comprising a heat generating agent in 
order to provide a source of heat for a cleaning operation. However, such cleaning 
articles have been relatively complex in constmction. For example, they may employ 

15 mpturable pouches, adding to tiieir cost and reducing tiieir suitability for many 
cleaning operations. Accordingly, the present invention aims to provide a cleaning 
article of simple construction which has the ability to generate heat, in use. 

According to a first aspect of the present invention there is provided a cleaning article 
20 comprising a substrate loaded with a cleaning agent and with a heat generating agent, 
wherein the cleaning article is adapted for cleaning a surface of an inanimate object 
and wherein the heat generating agent generates heat when exposed to water. 

By "substrate loaded with a cleaning agent and loaded with a heat generating agent" it 
25 is meant that the agents are applied to the surface of the substrate and/or entrained 
within the substrate. For example, the substrate may be impregnated by the agoits. 
The cleaning agent and heat generating agent are thus arranged such that the cleaning 
article as manufactured is in a state in which said agents are in fluid contact, i.e. by 
gas, vapour or liquid, with the ambient surroundings, such that the cleaning agent and 
30 heat generating agent are hnmediately accessible to water in the form of gas, vapour or 
liquid in contact with the substrate. 
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Therefore, there is no need for a user to take any special measures to trigger the heat 
generation; for example to rupture a pouch containing the heat getLerating agent. Mere 
contact with water - for example by immersion - is the only step needed to trigger the 
heat generation. 

5 

Likewise there is preferably no need for a user to take any special means to provide or 
release the cleaning agent, for example to rapture a pouch thereof. Preferably, mere 
contact with water - for example by immersion ~ is the only step needed to provide or 
release the cleaning agent. 

10 . 

In use, the cleaning article is contacted with water and a target sin:face of an object is 
then contacted with the cleaning article, which is typically wiped across the surface. 
The cleaning article thereby cleans the surface. 

IS Suitably, die cleaning article is contained within a substantially hermetically sealed 
environment until such time as it is desired to employ the article in a cleaning 
operation. The cleaning article is suitably sealed prior to use in a substantially sealed 
container, preferably it is watertight and airti^t. Thus, premature activation of the 
heat generating agent may be substantially avoided. 

20 

The heat generating agent is arranged to generate heat when exposed to water which 
may be in the form of liquid or vapour. Preferably, the heat generating agent is 
arranged to generate heat when exposed to liquid water. Suitably, the substrate is 
loaded with the heat generating agent such that the heat generating agent can be readily 
25 contacted by liquid water when desired. 

The amoimt of heat generated will vary according to the agent(s) used, their 
accessibility to water, the size and type of the cleaning article, and the source and 
amount of water. It is within the ability of the skilled person to discover by simple 
30 empirical testing the limitations in each of the variables, and in any event to design a 
substrate yielding a useM temperature increase. 
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Temperature can be easily measured by placing the cleaning article immediately after 
first contact with water into an appropriately dimensioned glass beaker insulated firom 
heat loss by a polystyrene container sleeve and having an insulated lid. A thermometer 
can be held in place through tiie insulated lid and the tip of tihe thermometer being held 
5 in intimate contact with the cleaning article. 

Suitably, the cleaning article is arranged such that it can be briefly dipped iti a body of 
water and/or placed under running water for a brief period to initiate heat production. 
Suitably, the \yater-contacted cleaning article is arranged to increase in temperature by 

10 an amount perceivable to a user but not to exceed a temperature at which is safe for a 
user to hold the cleaning article without taking any special precautions. Smtably, the 
temperature inorease improves the efficiency with which the cleaning article cleans the 
surface of an object. Suitably, the temp^ature increase of the cleaning axticle is at 
least l^C, preferably at least 3°C, more preferably at least S°C, and most preferably at 

IS least 8^C. Suitably, tiie maximum temperature of the cleaning article does not exceed 
55*^C, and preferably does not exceed 50**C. Most preferably it does not exceed 45°C. 
Suitably, the temperature increase of the cleaning article does not exceed 3 OX, and 
preferably does not exceed 20^C. 

20 Suitably, the cleaning article is arranged such that heat production is initiated when it 
is immersed in a body of liquid water. Suitably, the cleaning article is arranged such 
that upon immersion in a body of water having a volume of 2 litres which is at ambient 
temperature of 20°C it causes a temperature increase thereof of at least IX, preferably 
at least 3X. Smtably, the temperature increase does not exceed 40X, and preferably 

25 does not exceed 20°C. 

Suitably, the cleaning article and/or water in which it is immersed is arranged such that 
the temperature thereof remains at an increased temperature - preferably a temperature 
as stated in the above definitions - for at least S minutes, preferably at least 1 0 minutes, 
30 more preferably for at least 20 minutes, for example for 30 minutes or more. For 
example, in one preferred embodiment a cleaning article soaked in water but not 
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immersed in water and lightly wrung so as not to drip water, experiences a temperature 
increase of at least S^C, which lasts for at least 10 minutes. 

The cleaning article preferably allows for cleaning operations to be performed that 
5 leave the cleaned object substantially "streak free" (that is, free of visible deposits, 
such as smears). 

Suitably, the heat generating agent is carried by the substrate such that it remains 
attached thereto and is not dq)osited on an object during a cleaning operatioxi. 

10 

Suitably, the cleaning article can be employed in a one stage cleaning process without 
the need to subsequently rinse the cleaned object to remove residue - in particular heat 
generating agent - left by the cleaning article. Thus, suitably there is no release of heat 
generating agent and the cleaning agent it is preferably of a type whicfai leaves no 
1 S streaks or other visible deposits. 

Generation of heat by the heat generating agent can be by any one of a number of 
chemical or physical processes, such as by an exothermic chemical reaction, with water 
or by a physico-chemical process, for example, by hydration (heat of hydration). 

20 

Preferably the heat generating agent is substantially insoluble in water. By 
"substantially insoluble in water" we mean that less than O.lg dissolves in 20ml of 
water at Preferably the heat generating agent is substantially insoluble in water 

in its own right, which is preferred, or is rendered substantially insoluble in water by 
25 being bound to the cleaning article, either directly or indirectly. 

Suitable heat generating agents for the generation of heat involving a physico-chemical 
process include dehydrated salts or minerals which upon exposure to water, generate 
heat. A preferred heat gen^ting agent is a dehydrated salt, mineral or a mixture 
30 thereof, and includes, almninosilicate, such as zeolite, aluminium oxide, calcium oxide 
and clay. By the term "dehydrated", we include agents which are partially hydrated 
but are capable of generating heat ttpon fiuther hydration. 
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Preferably, the salt or mineral has a particle size of about 0,1-100 microns in diameter. 

A preferred synthetic aluminosilicate useful herein are available under the designations 
5 Zeolite A, Zeolite P, and Zeolite X. Natural zeolites include analcite, chabazite, 
heulandite, stUbite, fayisite, natrolite and thomsite can also be used. In an especially 
preferred embodiment, is presented a crystalline aluminosilicate material of the 
formula: 

10 Nai2[(A102)i2(Si02)i2].xH20 

wherein x is fiom about 20 to about 30, especially about 27. This material is known as 
Zeolite A. Dehydrated zeolites are where x = 0-10. 

15 Alkali metal (preferably sodimn) aluminosilicates with a general formula: 
0.8-1.5 Na20 . AI2O3 . 0.8-6 Si02 

are also preferred. Preferred sodium aluminosilicates within the above formula contain 
20 1.5-3.0 Si02 units. Both amorphous and crystalline aluminosilicates can be prepared 
by reaction between sodium silicate and sodium aluminate, as amply described in the 
literature. 

Sodium aluminosilicate are described, for example, in GB 1429143 (Procter & 
25 Gamble). The preferred sodium aluminosilicates of this type are the well known 
commercially available zeoUtes A and X, and mixtures thereof Also of interest is 
zeolite P described in BP 384070 (Unilever). 

Another class of compounds are the layered sodium silicate, such as are disclosed in 
30 US-A-4820439andEP-A-551375. 
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These materials are defined in US-A-4820439 as being crystalline layered, sodium 
silicate of the general foimnla. 

NaMSix02x+l . YH2O 

5 

wherein 

M denotes sodium or hydrogen, 

X is firom 1.9 to 4 and Y is fix>m 0 to 15. 

10 

Literature references describing the preparation of such materials include Glastechn. 
Ber. 37,194-200 (1964), Zeitschrift ftir Kristallogr. 129, 396-404 (1969)^ Bull. Soc. 
Franc. Min, Crist, 95, 371-382 (1972) and Amer. Mineral, 62, 763-771 (1977). Also 
covered are salts of zinc or any other salt which is ion exchanged with, any of the 
15 above silicates. 

The substrate may be any material capable of being loaded with a cleaning agent and 
heat generating agent and may be porous, absorbent and/or fibrous in structure. The 
. substrate preferably comprises a sheet material, preferably a fibrous sheet material, 
20 The sheet material may comprise a fibrous web or mat 

Preferably, the cleaning article substrate comprises a cloth or a sponge. A suitable 
cloth may include a thin cloth commonly called a wipe. 

25 The substrate could in principle be a woven sheet, but is preferably non-woven. 
Suitable non-woven sheet materials may include melt blown, cofonn, air-laid, bonded- 
carded web materials, hydroentangled materials and combinations thereof. 

Suitable sheet materials may include polyesters, polyamides, polyvia^^l alcohols, 
30 cellulosics (for example rayon, viscose) and nylon, or mixtures thereof for example. 
The sheet material may alternatively comprise natural fibres, such as cotton, linen, flax 
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and wool, or mixtures thereof, for example. The sheet material may comprise a 
mixture of synthetic and natural fibres. 

Suitably tiie sheet material is comprised of synthetic fibres formed into a web, mat or 
5 similar flexible sheet-form substrate. The sheet material may be a laminar composite 
material of layers of non-woven fibres, woven fibres or mixtures thereof which layers 
may comprise the same or different materials. Preferably, however, a sheet material is 
a monolayer. 

10 Preferred sheet materials comprise fibres of polyester or cellulose, including viscose 
and rayon. The sheet material may be a non-woven fibrous sheet material comprising 
cellulose and^or synthetic polymer fibres. The sheet material may be a non-woven 
fibrous sheet material comprising composite fibres. The composite fibres may 
comprise polyester and polyamides. 

15 

Preferably, the substrate is a nonwoven sheet material made firom a cellulose or 
polymer fibre or a mixture of both. Preferably, a dehydrated silicate, preferably an 
aluminosilicate, is bound to the substrate, as heat generating agent. An example of 
such a cleaning article, but wherein the aluminosilicate, in this case a zeolite, is 

20 hydrated is supplied by BFF Non-wovens Ltd of Bridgewater, U.K. It will be 
appreciated that a dehydrated silicate-loaded nonwoven cleaning aiticle can be 
produced by ensuring that during its manufacture dehydrated silicate is used and at no 
stage during its manufacture is it exposed to moisture. Alternatively cleaning articles 
may be produced and the silicate dehydrated after manufacture by exposing flie 

25 cleaning article to elevated temperature, suitably above ISO'C. Lower temperatures 
can be used if the pressure is reduced. Such cleaning articles are then packaged into a 
sealed container soon afi^ manufacture to prevent premature hydration prior to use. 

Nonwoven cloths or wipes are generally manufactured by the same technique whereby 
30 the fibres are laid and then fixed together. Laying of the fibres is usually by one of 
three techniques, dry laid, spun laid or wet laid (clearly wet laid is not suitable unless 
the cloth or wipe is dehydrated after manufacture); bonding of the fibres may be by 
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chemical or physical means, such as, heat, pressure, chemically, friction or a 
combination thereof. 

Suitably, the article comprises from 1% to 80%, preferably from 5% to 60%, more 
5 preferably from 10% to 50% by weight of the heat generating agent 

Suitably, the article comprises from 0.0001% to 5% by weight of cleaning agent, 
preferably from 0.0001 to 1%.. 

10 Typically, the substrate material (dry) when in the form of a sheet or wipe has a weight 

of from 10 to 150 grams per square metre (g/m^), preferably 20 to 80g/m^, more 

2 2 
preferably 30 to 70g/m , most preferably 40 to 60g/m • 

2 

Preferably, the article has an area in tiie range of 100 to 1600cm , more preferably 225 
2 

15 to 1225cm . When flie article is a rectangular sheet it may be of the range of 10 to 
40cm by 10 to 40cm, more preferably in the range 15 to 35cm x 15 to 35cm. 

Preferably, the loading of the heat generating agent of the substrate when in the form 

2 2 
of a sheet or wipe is in the range of 0.5 to 160g/m , preferably 5 to 130g/m , 

2 2 2 

20 preferably 10 to 90g/m , more preferably 25 to 60g/m , most preferably 30 to 50g/m . 

Preferably, the loading of the cleaning agent on the substrate when in the form of a 

2 2 
sheet or wipe is in the range of 0.5 to 160 g/m , preferably 5 to 130g/m , preferably 10 

2 2 2 

to 90 g/m , more preferably 25 to 60 g/m , most preferably 30 to 50 g/m . 

25 

Preferably, the combined loading of the heat generating agent and cleaning agent on 

2 

the substrate when in the form of a sheet or wipe does not exceed 150g/m , more 
2 

preferably lOOg/m . 


8 


wo 2005/041740 


PCT/GB2004/003900 


Preferably, the substrate can absorb and retain between 0. 1 and 6 times its weight of 
water, more preferably between 0.5 and 4 times. Preferably, the substrate can absorb 
at least its own weight of water, preferably between 1 and 3 times its own wei^t, 
more preferably between 1.5 and 2,5 times, and most preferably between 1,8 and 2.2 
5 times. 

Suitably, the substrate is loaded with a weight of the heat generating agent which is 
between 0.01 and 1 tunes the amount of heat generating agent needed to react with the 
amount of water the substrate is capable of absorbing. Preferably, the substrate carries 
10 the heat generating agent in an amount equal to between 0. 1 and 0.8 times the amount 
of water the substrate is capable of absorbing, preferably between 0.2 and 0.6 times, 
more preferably between 0.3 and 0.5 times. 

The heat generating agent may be provided in particulate form. Particle sizes may 
15 depend on the material selected but will typically be between about 0.1 m to about 
300 m, preferably up to about 75 jx m, and preferably not less than 1 |li m, more 
preferably not less than 25 fx m, these values being nominal (mean) diameters. 

The heat generating agent may be boxmd to the substrate. Suitably, in use shedding of 
20 the heat generating agent is inhibited, preferably substantially avoided By the use of 
the terai "bound" is included impregnation. Impregnation may be achieved by mixing 
the agent with the fibres during the manufacture of the cleaning article, by spraying the 
agent onto the cleaning article, as a solution or as a powder, or during any calendering 
process of the nonwoven introducing the agent. Adhesive binding of the agent to the 
25 cleaning article can be by spray coating the agent onto the cleaning material with an 
adhesive carrier, for example, latex. Alternatively, the agent may be mechanically 
bound by being held between two or more layers, for example two or more layers of a 
nonwoven which are sealed at tiie edges. However, such mechanical binding is not 
preferred; preferred methods such as binding by impregnation and adhesive binding, 
30 and particularly binding by mechanical entanglement of solid particles of heat 
generating agent within the fibres of tbe cloth or wipe, are able to achieve an even 
distribution of the heat generating agent over the cleaning article. 
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Suitably the heat generating agent is retained or impregnated within the sheet material, 
preferably using a fixing agent, and whereby in use shedding of the heat generating 
agent is inhibited, preferably substantially avoided. 

5 

Suitably a fixing agent when used comprises a binder, and preferably a fibn-forming 
agent. Suitable binders include a latex, such as an acrylics or styrene butadiene latex 
or natural rubber based binder, especially containing a film former and/or an anti- 
foaming agent. The term film former means a material capable of forming a fihn when 
10 dry at ambient temperature and pressure. Suitable film-formers include polyvinyl 
alcohol or polyvinyl alcohol/vinyl acetate copolymers, and quaternary ammoniiun salts 
of polyvinylpyrrolidone/vinyl acetate copolymers. 

Suitably imqpregnation of the sheet material with the heat generatmg agent is carried 
15 out using a heat generating agent - containing liquid preferably also comprising a 
fixing agent, by any one or more of tiie following methods: 

saturation by soaking in a convenient maimer e.g. simply delivery of the ^>propriat6 
chemical treatment liquor from a hose over the sheet material; 

20 

impregnation by immersion of the sheet material in a bath of the treatment liquor; 

forced impregnation into the sheet material by appUcation of the liquor under pressure; 

25 pouring of the treatment liquor over the sheet material by a curtam-coating device 
situated over a progressively advancing web of sheet material to drench the sheet 
material; 

spraying the treatmaat liquor xtpon the fibrous material; 

30 

or an equivalent treatmait of a web or mat of the sheet material. 
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Suitably the fixing agent when used comprises at least 5% by weigiht of the total 
weight of the article, preferably at least 10% , more preferably at least 15% yet more 
preferably at least 20% and most prefaably at least 25% . 

5 Suitably the fixing agent when used comprises 60% or less by weight of the total 
weight of the article, preferably 50% or less, more preferably 45% or less, and most 
preferably up to 40% or less. 

The substrate incorporating a heat generating agent may be as described in 
10 WO 98/303026 (BFF) with the absorbent material described in that patait application 
being substituted by a heat generating agent. 

The cleaning article may comprise a substrate having a composite fibre matrix loaded 
with immobilized heat generating agent particulate. The composite fibres may 

15 comprise concentric sheath-core fibres. Alternatively, the composite fibres may 
comprise eccraitric sheath-core fibres or fibres ha^uag a side-by-side configuration, 
such fibres are known as bicomponent or heterofilfiibres. Suitably, the heat generating 
agent comprises a zeolite as hereinbefore described. Suitably, the heat generating 
agent is distributed in the interior of the fibrous structure in three dimensions and fiised 

20 to a low melting component of the composite fibres. This may be achieved without 
substantially reducing the available surface area of the heat generating agent. Suitably, 
the immobilising matrix or web is open for entrapnaent of heat g«aerating agent. The 
web may be generally uniform, and the heat generating agent may be distributed in 
three dimensions within the web without substantially extending into the upper and 

25 lower surfaces. Suitably, the particles of the heat generating agent are entrapped in 
interstices of the web structure, which is thermally bonded at the cross over points of 
individual fibres. In this way, migration of tiie particles out of the web may be 
substantially precluded. 

30 The substrate may finUier include a microfibre web in contact with the thermally 
bonded, particulate-containing web. The composite substrate suitably comprises a 
structure-forming component and a thermally-bondable, polymeric component. 
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Suitably, the structure-forming component provides high stractural integrity even 
when highly loaded with heat generating agent particulate and the thermally-bondable 
component has high bonding capability for fusion bonding of the heat generating agent 
particulate to the fibrous matrix. 

5 

The substrate may comprise a fibre matrix loaded with immobilized particles as 
described m US 5486410. 

With a substrate of fibrous structure, the fibrous structure may be dry formed. Dry 
10 . forming is advantageous in forming a generally xmiform structure, compared to a web 
structure formed firom blown or melt blown fibre. Accordingly, by "generally 
uniform'' is meant, a structure of greater uniformity than a randomly collected web 
formed firom blown or melt blown fibre. In addition, a melt blown, collected web 
would have significantly higher pressure drop and would therefore be generally 
1 5 undesirable for use as the fibre matrix. 

Moreover, dry forming may advantageously provide for controlled introduction, 
pacing and immobilisation of dissimilar matter such as heat generating agent, with 
tortuous paths in the particulate-loaded structure for air or fluid flow. Alternatives may 
20 be less beneficial for achieving the foregoing results but usefiil for other purposes and 
fliese may be wet forming and spun bonding. 

The substrate incorporating the heat generating agent may be formed in a dry forming 
process for making a fibrous structure in which a carding machine cards crimped, 
25 composite fibre and forms a first non- woven web on an endless moving belt. Then a 
non-woven, microfibre web may be deposited onto the web. The microfibre web may 
be applied from a roll or formed on the first web. Thereafter, additional crimped, 
composite fibre may be carded and a second non-woven web formed on the microfibre 
web. 

30 

Heat generating agent may be applied to the first web firom, for instance, a shaker. The 
web is open to an appropriate degree and the heat generating agent is of appropriate 
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size and weight to become entrapped in the interior of the web. Also affecting 
distribution and entrapment of the heat generating agent is the denier of the fibres of 
the web. The particulate matter may be heated or cold. An inclined ranop may be 
used, and concentration of the heat generating agent within the web may be controlled 
5 by adjusting the angle of the supporting ramp. 

Thereafter, additional crimped, composite fibre may be carded to form a third non- 
woven web onto the particulate-loaded web. Heat generating agent is applied to and 
entrapped by the third web. Addition of the heat generating agent in more than one 
10 layer typically improves uniformity of distribution. Subsequently, additional crimped, 
composite fibre may be carded, and a fourth non-woven web may be formed therefirom 
on the third particulate-loaded web. If desired, finrther webs may be preformed. 

Thermal bonding may be carried out at a sufficient elevated temperature less than the 
15 melting point of the structural fibre component and particulate matter present and for a 
suitable period of time to melt the heat-bondable component and provide adequate 
flow for the heat-bondable component to act as an adhesive for bonding. Selection of 
a relatively higher thermal bonding temperature generally requires a relatively shortCT 
exposure time, whereas selection of a relatively lower temperature usually requires a 
20 relatively longer exposure time. Treatment conditions that result in too much flow of 
the heat-bondable component or in structural degradation are to be avoided. The 
structure is thereafter cooled to below the resolidification or softening temperature of 
the heat-bondable component to form bonds. 

25 Then, heat "delivered" as infra-red radiation may be applied to the entire structure to 
provide for melt bonding of the composite fiber matrices and ftision of particulate to 
the matrix stracture. Formation of a unitary structure is also advantageously 
accomplished. Other sources of heat may be used, for example by contact - for 
example calendaring - or by convection - for example hot air stentering. 

30 

The cleaning agent is one or more of surfactants (meaning molecules comprising a 
hydrophilic head group and a hydrophobic tail) , bleaches , enzymes, fimgicidesor 
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gennicides. The cleaning agent may also be an agent for improving soil removal and 
wetting and surface characteristics, such as sodium tripolyphosphate or EDTA, as 
known to those skilled in the art. The cleaning agent may also be a solvent which is 
water-free (meaning comprising less than 0.1% by weight of water). Suitable solvents 
5 include lower alcohols such as ethanol or isopropyl alcohol, glycol ethers and 
hydrocarbons such as alkanes. Optionally, additional ingredients such as pH buffering 
agents, , anti-foamer, hydrotropes, anti-oxidants, anti-corrosion agents, or any other 
beneficial agent maybe included in the article along with the cleaning agent.. 

10 Preferably, the cleaning agent comprises a surfactant. 

Suitable surfactants include: 

a) polyethylene oxide condensates of alkyl phenols, having a straigiht or branched alkyl 
15 of from about 6 to about 12 carbon atoms, with ethylene oxide wherein the amount of 
ethylene oxide present is from about 3 to about 25 moles per mole of alkyl phenol; 

(b) condensation products of aliphatic alcohols with ethylene oxide of the fomiula 
R*0(C2 H4 0)n H, wherein R* is straight or branched alkyl having from about 8 to 
about 22 carbon atoms and n is 3 to 40; 

(c) polyoxyethylene polydxypropylene block polymers; and 

(d) fluorinated surfactants such as, for example, anionic, nonionic, cationic and 
amphoteric fluorosurfactants maiketed by E. L Dupont de Nemours and Company 
under the trademark ZONYX.TM:., e.g. ZONYL.TM. FSK, an amphoteric 
fluorosurfactant, ZONYL.TM. FSN, a fluorosurfactant, ZONYL.TM. FSJ, an anionic 
fluorosurfactant and ZONYL.TM. FSC, a cationic fluorosurfectant 

Such surfactants as described above are particidarly preferred as they tend not to leave 
streaks when the cleaning article is used on a hard surface. 
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When the cleaning agent comprises a surfactant, the preferred amount of the 
surfactaat(s) employed is from 0.0001 to about 1 weight percent, more preferably from 
0.0006 to about 0.03 weight percent, and most preferably from 0.003 to 0.012 weight 
percent of the cleaning article, loaded with all the agents used, excluding water. 

5 

Agents which improve soil removal may, for example, include glycol ethers such as 
the methyl and ethyl ethers of ethylene glycol, propylene glycol and dipropylene 
glycol. Such agents can be included up to about 2 percent by weight of the Uquid 
composition. Agents for improving wetting characteristics that may be employed 

10 include, for example, low molecular weight glycols such as ethylene glycol and 
dipropylene glycol, which can be employed in amounts up to about 1 percent by 
weight of the liquid composition. Agents for improving surface characteristics may 
include film forming agents such as partially esterfied resins. Such agents may be 
employed in amounts up to about 1 percent by weight of all the agents used, excluding 

15 water. 

Particularly preferred cleaning agents are cationic surfactant compoimds having 
germicidal properties and are those which provide a broad antibacterial or sanitizing 
ftmction. Any cationic surfactant which satisfies these requirements may be used and 

20 are considered to be within the scope of the present invention, and mixtures of two or 
more cationic surface active agents, viz., cationic surfactants may also be used. 
Cationic surfactants are well known, and ixseful cationic surfactants may be one or 
more of those described for example in McCutcheon's Detergents and Emulsifiers, 
North American Edition, 1998; Kirk-Othmer, Encyclopaedia of Chemical Technology, 

25 4th Ed., Vol, 23, pp. 478-541, the contents of which are herein incorporated by 
reference. 

The cleaning article may additionally be loaded with what we may term as sensory 
enhancing agent. This may be, for example, a colorant, colour change agent, perfume, 
30 fi-agrance or perfume carrier, moisturising agent (for the user's hands) or agent which 
produces a sound in use, for example a crackling sound. 
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According to a second aspect, the present invention provides a packaged product 
comprising a substantially water-tight container preferably having a resealable opening 
and containing a cleaning article of the jBrst aspect, wherein the container is arranged 
to accommodate the cleaning article in a dry enviromnent until it is desired to employ 
5 the article in a cleaning operation. 

Suitably, the container comprises multiple cleaning articles. Suitably, the container is 
airtight and impermeable to water vapour as well as watertight. 

10 The container may be a tub or a soft-pack in the form of a pouch (hereinafter a 
"wrap"). Preferably, the container includes a plurality of cleaning articles. Suitably, 
the articles comprise wipes and the wipes are arranged in a gmerally folded 
configuration in a stack so that each wipe can be removed from fhe container one at a 
time. Such folded configurations well known to those skilled in the art and include C- 

15 folded, Z-folded, quarter-folded configurations and the like. Each wipe may be 
interfolded with the wipe immediately above and below in the stack of wipes so that 
the action of withdrawing one wipe raises a part of the wipe underneath it, to assist its 
removal. Alternatively, the wipes may rest on each other in a stack without being 
interleaved. 

20 

Alternatively, wipes could be wound as a roll and separated by perforated tear zones 
and the container could fee a tub having an opening through which wipes are pulled. 

Conveniently the cleanLng article is flow wrapped, or wrapped using a form-fill-seal 
25 process, in a sealed polymer film covering. Preferably the film is impermeable to 
water either in liquid or A^apour form. 

Alternatively, multiple cleaning articles may be held in a single container which has a 
watertight lid. Suitably, the lid is also airtight. Such a container may be produced by 
30 moulding, suitably by iixjection or blow moulding, a container and lid, preferably there 
being an air, water vapour and water tight seal, such as made by silicon rubber 
attached to the lid and/or the container. 
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According to a third aspect of the present invention there is provided a method of 
cleaning a surface of an inanimate object with a cleaning article v^herein the cleaning 
article comprises a substrate carrying a cleaning agent and a heat generating agent, 
5 arranged to generate heat when exposed to water, and the cleaning article is provided 
in a substantially watertight resealable container, and wherein the method comprises 
removing the cleaning article from the container, contacting the cleaning article with 
water to initiate heat genwation by the heat generating agent and subsequently wiping 
the siarface of an inanimate object with the article. 

10 

By substantially watertight resealable container, it is meant that the sealed container 
may be immersed in water for one minute with 1 cm depth of water above the top of 
the container without ingress of liquid water and that the container may be stored at 
2QPC at a relative humidity of 75% for 8 weeks without water vapour ingress. 

15 

Suitably, the cleaning article comprises a cleaning article according to the first aspect 
Suitably, the cleaning article is provided as a packaged product according to the 
second aspect. 

20 The method may comprise briefly contacting the article with water to initiate heat 
generation. Hie article may be contacted with water by placing it in a stream of 
flowing water, for example by putting it imder a tap. Alternatively, the article may be 
briefly incmiersed in a body of water. For example, the article may be immersed for 10 
seconds or less. 

25 

The method may comprise immersing the article in a body of water for a period of 
time such that the whole body of water is heated to an extent perceivable by a user. 
Suitably, for this purpose the article may be immersed for greater than 10 seconds, for 
example for 20 seconds or more. Suitably, the water is warmed such that it can be 
30 employed more efiSciently in cleaning operations. Suitably, the article creates a body 
of warmed water which then forms a stock of warm water from which surplus water 
can be picked up by the substrate of the cleaning article. The surplus water may then 
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be employed to clean an object and draw dirt deposits therefrom. After being 
employed to wipe a surface the surplus water may be wrung from the substrate and a 
fresh supply of surplus water may be picked up from the body of water and employed 
to further clean the object. 

5 

By "surplus water" it is meant any water picked up by the substrate which is additional 
to that required to react with and/or to hydrate the heat generating agent in order to 
cause the generation of heat, i,e. surplus water is water which is free to be deposited on 
an object and/or to pick up dirt deposits from an object, 

10 

Suitably, once wiped with a cleaning article the object will be of a clean appearance 
and will not require a subsequent rinsing operation. 

Preferably, the object comprises an article of ftuniture. Alternatively, the object may 
15 comprise a part of a building, for example a window or windowsill. Suitably, the 
surface comprises a hard surface. Suitably, the cleaning article is used to clean 
surfaces of* glass, wood, plastics and the like. 

The invention will now be described ftirther with reference to the following non- 
20 limiting example in which: 

Figture 1 is a cross-sectional view of a cleaning article; 

Figure 2 is a graph showing the effect of adding zeolite on the temperature of water, 

25 

Figure 3 is a graph showing the relationship between zeolite hydration and 
temperature. 

As illustrated by Figure 1 a cleaning article 1 comprises a substrate 2 comprising a 
30 plurality of intermingled polyester fibres 3, the substrate weight being 50g/m . 
Entrained within the substrate are heat generating, zeolitic agent particles 4, said 
particles being held both by mechanical entanglement and by use of a fixing agent. 
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such that they are not shed by the substrate. Also carried by the substrate are solid 
cleaning agent, either as film deposition or as particles 5, or both. Some particles are 
carried upon Ihe outer surface 6 of the substrate and some are entrained within the 
substrate. Entrained cleaning agent particles 5 may be carried such that tiiey can be 
S shed from the substrate during a cleaning operation. 

To perform a cleaning operation the article can be held under a flow of water or 
immersed in water such that the substrate absorbs water and the heat generating agent 
particles 4 are contacted by water and the zeolite hydrated to cause the generation of 
lO heat. The heated cleaning article can then be wiped across the surface of an object to 
be cleaned. 

The temperature rise is dependant upon the amount of zeolite provided in the cleaning 
article and the amount of water that the cleaning article is arranged to absorb. 
1 5 Beneficially, the temperature rise has been foimd to be relatively long lasting. 

Table 1 shows the temperature created after a given time period when a 1cm x 1cm 
substrate as described above loaded with approximately Ig of zeolite was immersed in 
5ml of water initially at room temperature. The temperature of the water/substrate 
20 together was measured after at intervals from 1 to 60 minutes. 
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Table 1 



A/Tflss zeolite 
emnlo ved / ff 

Initial 

Bill 

temDerature /^C 

Temperature at end 
of time period /"C 

Temperature 
chan^/°C 

1 

1 0015 

20 

29 

9 

5 

1.0353 

20 

30 

10 

10 

0.9762 

20.5 

30 

9.5 

15 

1.0076 

20.5 

29.5 

9 

30 

1.0449 

21 

30.5 

9.5 

45 

0.9555 

20.5 

28.5 

8 

60 

1.0008 

20.5 

30 

9.5 


The effect of adding a zeolite-loaded substrate on the temperature of different volumes 
. 5 ofwater is illustrated by Figure 2. 

The relationship between zeolite hydration and temperature is further illustrated by 
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